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(54) POLYNUCLEOTIDE PROBE CHIP AND POLYNUCLEOTIDE DETECTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
polynucleotide probe chip that holds a many kinds of 
DMA probes and is useful for detecting a plurality of 
DMAs. 

SOLUTION: A polynucleotide probe set comprising a gel 
precursor having reactive residual groups and a plurality 
of polynucleotide probes having the residual groups 
linking to the reactive residue are preliminarily prepared. 
Arbitrary polynucleotide probes selected from the probe 
set are combined with individually corresponding gel 
precursors and the combinations are placed in different 
small wells 2 on the polynucleotide probe chip 1 and 
converted to gel. The DNA specimens are forcibly 
moved by the electrophoresis in the gel. Then, a laser is 




http://wwwl9.ipdl.inpit.go.jp/PAl/result/detail/main/wAAAnBaWbaDA412060554PLhtrn 5/29/2007 



Searching PAJ Page 2 of 2 

irradiated from the side face 6 of the chip and the fluorescent light emitted from the whole face 
of the chips are collectively detected with a high-sensitivity second-dimensional detector. 
Thus, the DMAs can be detected rapidly in high sensitivity with high hybridization efficiency. 
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-I" y y iS^'j' X $ * ^ r 1 5r#®t i 1- 5 >J« y ^ K 
STiM 6 0 m^t^ hf£i, mm.m\^^mtmmt^ ht£^^ 

[»*9[3l #>!rM'i.55Ky55^'U;t^K:;^o-:/;J5« 
•fey hSr^*Jp«1-Siei:, iirlE4^y>?^' ^'5^f^K7• 

[ft*^4] =&*m'i5'•)^y^^^3^f^K7'^-:/;65^ 
■fes/ hSri^»ip«-r5xet. *frlEJlfyj?i!'u;r^K7' 



EifcoStfiey/vw^^SfC^KicilJ^^iirT, fifrE 

i*!|s|-jK y ^ u:;*-^^ V t y X L-CffliE-r 5 

xa t . Sfrl2iRF!£«jK y ^ U';^-^ K;6S/^-r :^ y rJ^'T X 
LfcfrlSsK y 5? ^' K^n -:/Sr^)fe«»-r SIS 
S^tm$nfcttfBJKy?^'W:tf^K7'n-ySrt^ 
mi- 5 XS 1 4r*1- 5 r t Sr«N& t -f 5 y 5C 

[W*«7l #*M'S5:*^y?^'U':^9'K>'o-yj)5y 
/Hci%lt$ixfc«IS:®EHS:*L, t}im^/^<D'pX'mn 
jKy5i^'U;*-^K*igH()$*5^1omffi, XU«^2 0 
mS;6Sf^fS=g-EBS^S^^T•Bae ^ r i -SriWfSt i: i-s 
y 5? K7°n y t', 

/Hc»J^$tLfc«ISroEii«:S«{c*-t-.55K y 5i ^ U:^- 

XSi. S(FlH#EiS*l!l5A/T-iaS$tl.iIiBy/Wt>-el* 
)|E(-5Ky5?!!'W:«-5^K*^l!)$-ar5i^l(Ol;ffi, &tJ«|g2 

f- K^flie^Eiiicoflfrfey/K^^-e^Ki^-arSXSiSr 

s^rl^y/Hi^s^^$^^fcfl^IfeJKy5^^'^:^g"Ky^ 
-T' t «risi*«sfjK y 51 k t Sr/N>f y y-Y x-r 

/Mcfti^^itfc^lSoEiBSrS^l-^r-rSJKy 5?^ ^3^ 
^K:/o-7'^3'7'(0ifris^EiiiSr«A/-t?iag$n, W 

jf-^ K i «r W y y i?''!' X $ * 5 c 4: ^I^Si t -f 5 y 

0] ^*M''£55Ky^^U:^^Kyn-y>J5 
y/Mci%j^$Hfc«3S:oEii^S«lc*-t-5^y ^ 

mm. 

\^im. \ 1] '&*S?S5JKy5?;?W;^f^K7'n-yi5 
y/Hcl%i^SnfcSl:«EiiSr*i-'5jKy ^ ^' U'jJ-^ K 

2] ^*tWi^if^^)3^i^'^iir^Y-fi^—-ft^ 
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5t iJ- KT'n -T'^ y 

fiSW-rsglSfit, «^*l!){cJ;t)W^y5i^'U:tf-K 

1 MIHf*!(sfjK y 5C ^' K t ^-'N'f y ^-r X ^ « 
5 C t % W t i- .5 y 5? ^' Kt* n 7*, 
7] =S-^Mi^C5^y 55^^ u-^t^KT'n-T'iSS 

S&l2«-E:iiS:t!lE^-t?SaS$4xfcS2<oaffit?r*r 

#!(p$*-c, Mie'//Hc«»SHfcfnE5j<y5c^'w;t^ 



msit^^-rsjKy^^u^d-f-Kyn-T'f^yyi:. fi 

Eii^SSA/T-Sfrlsm 1 (O^lSltcf&oTEH^nSf^ 2 © 

m«ii:^*«t. HfliEHl corns 2 coast© 

ilfct&IS:«* y 5? W;*-^^ KT'n 1 |ftiaW)P^>K y 5C ^ 

\^i!rf K?SrW^y ^^''TX^-ti-S^l t*i|#iati-ssKy 

[f»*:«2 0] «->irS'i55Ky5t^'U;t^K7'D-7'* 

'm-t^¥)^iM\^. mico;^|iiII-Sag$tvfc«»<DE 

Si, ^^Ew^Eg^tvsmicmst. BfiiHa»<o 

EliSrRA/t?SIIIES 1 co;^lB)i::f&-o-CBfiK$ 2 co 

$lt<5^3co«SiSr:ir«L. SfrlE^loSStfllElg 
2(OSSi(OFa(c:iSJilK«l?-^^AllLr, ^^^y^c;? 
i':^f^KSrBtrE#Eli©MIBy/V"fSr^l!j$-l!:T, «rl3 
y/KC«j^$tifcfrlSJKy K7°n-7'tfl5IE 
^)|sfzKy3X^'U:^f^K^/^-C7'y^'fX$-a-. |frfH»2 
©mSii: SlEIg 3 t co^{cHJSK«ll-SrS)Jn L- 

[It*3g2 1] #>*rM*5JKy5C^'U:j}-^K7')a-7';i5 
fti^^ixytliftcDEWi. fifrlE#Eli(c»«F$*tt5E'J« 

jK y 5? ^' K«rS9IE«-Elicoy;PcDtfi<^r#i!)$*, 
flfriHyMC<%i#$nfc9fllH:!Ky ^ ^ usi-^ K7°n-yi 

Mie^!|si-5K y 5? ^ w-:*-^ K^^^-r :/y y^r x$-ii:5¥^a 
fJiEKi^sj^y^^'U'^^-^K^iwyyy'rxLfcir 

lEJ^y??^ u^f^K7'D-:/;j^p,S9IHf*!|s|-j}fy5f^ 
^KS:jgil$*5¥ai:, «rlE«-EWc*)■^£;LX^4^•? 
tiBBB^H. iSfiLfcSfnaiWsKy5?^'U;^5'KSrm^ 
^5<ll)5>iH-5=^^^ f7 y -Sr«-r5 r i: S:»«ff SjK 

[if*JS2 2] #*M/i5JKy^>i'U;^-f^K7'B-y;4S 

y/Hcisjf^n, micoj^iBUcBag^nfcfflScroEif 

»#EB(cEB*ix5i^l<^«ffii:. WE«i:cDE 
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y y-f x-r 2, r i: sriSfiSi: -r s ^ y >^ i!' 

fip$*t-tfl9iSJKy KT'n-p't/N^'T'y y-f 

[ai*«24l «->«r»)t5JKy5<^U-:t^K:/n-:/;iS 

7Ky5?^'U';*-9"Kyn-7'i:tfrlB^!|sf:Ky5C^ vir'^Y 
S:W:/yy-rX$-e:5xei:. «rlH«i|s|-sKyp?^'i-:^ 
9^ Kjis^N-Y y y-f X LfcWIB5K y 5? - Kt'd - 

:/;ii^e>fifflEf*)|BfjKy>tj? KSrjffleS-BrSXmt, 
frlB^Eiiilcm L-C^:ix^*xiBB$tT.fc=¥-y y - 

»5>ii-t- sxstsr^-rartsriRfffit-rsjKy^^i^ 

[00 0 1] 

DNA, RNA, 

DNA«|*ffi©5Ky5?^V;d-f^K7'n-:/^.;/ 
T', XU'w^^Srffl^^5:^<y5<^'^:tf^Ktttll)£^^:g8■r 

[0 0 0 2] 

[^JtErofi^lf ] -y / ASfBroiiJg 1 1 1 D N A u-^/v 



WDNA7°n-y$ra«ft(;;|E:^)-(tLT@^UfcDNA 
rfn—rfr ^-^)5^^(iDNAg"s/7'^5ffl^^6*^.^fe^^)T 

[0 0 0 3] roDNAf^j/yof^jKictt, ^t-fb^SJS 

v>r. EH$tifc#IS:<o-fe/HcsW-$ti.fcga3?!l<o:^y 

-r-Sr-^<5o-g-j*-f 5*jSfe (tii3l5ft«l : S c i e 
nee 251, 767-773 (1991) ) , DN 
Ayp-7'§r#EiiI(c-o-o1fix.jitf;^fe (tiejtEBi* 
2:Proc. Natl. Acad. Sci. USA 
93, 4613-4918 (1996) ) ^O^jfeiiSdS 

[0 0 0 41 f':x7^i-@^-r5:/n-":/I:^^<r^fc 

:3Proc. Natl. Acad. Sci. U 
SA 93, 4613-4918 (1996))o 
[0 0 0 5] DNA7'^-yf^-/7'{CfflV^P>;^^6DNA 

Sr^lJfflbfc^P. Au (^) «®{v:SHS^:^^LT@S-r 
(^6*S^ff 4 :Biophysical Jou 
rnal 71.1079-1086 (1996)), 

:^y:^mmim'^r^:^m m^&m^ : An a i y t 

ical Biochemistry 247,96— 

1 0 1 (1 9 9 7) ) , ;^f7;^SSl-^*u/cT^^y/^ 
(^6*fi«6 :Proc Natl, Acad. Sc 
i.USA 93. 4913-4918 (199 
6) ) , ^;i5^fc^^rv^-5 
[0 0 0 6] 

[0 0 0 7] fi^3feS«l. 2(Dfpm<7)DNA^>y7'Of^ 

* s D N A ^ 2/ y(r>mmat~m^m t 

[0 0 0 8] DNAIhy^r^^m^^m^V 
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[0 0 0 9] ^fc. mi^ {^yzf) ^-^(o^mfimhfi 

rv>5fc*. {S«pt?§5::^n-:/i{i, fmo 1 o«f "C 

C b ii^^\^)t\^^o mmtith^o 
fi^ LT 5 .S^tt/^-r 1) if-i^ 3 i^tm 

s^ffi. 2coDNA^>;/y^^v^ybt^aIJT*^i. s^r^t: 

[0 0 10] m^mss-r^it. ^y':^<D'^jutp(Dn^D 

[0 0 11] ^i)^M^m(D^y-yx*^^m-^^b<D^^^m 

(c. t*5t5fi^«Of'y7^(^#E®tcfflffl*tLifeDNA«r. 

[0 0 12] :^mm\'t±m\.itmm^m»:'r^ftMzfj: 

^5^:/o#E®lcMffl*ixfcDNABf>i-Sr. EMfe^ii^^ 
[0 0 13] 

§^c05if y ^ Ky y T^f^jl^TcO^^gfc^* 

[0 0 14] (A) #Eiif(^2}fy5<^U;^^K>^n-y 



^ ^ u:t^ yr:fti-'ft nn^- V^^ ^ir^ K^/>-r 
yy^X^ii:, ^y^iJ7U:^=^K:/n-:/i:^)|sf;Kyp< 

:/y >3>'<DiiaS:±{frv>6o 4:^. VMz. 

[0 0 15] (B) ii^{^>teffl-r§±'cjt. ^^wi^ 

^*«j{cJ:<9^B$i±-. >5^;i-'f(^:^y^i5'U;^f'hVn 
-:/t«F^>J^y ^^iJ' u:^^ K^SrW:/y ^^X^-f 5o 

ffi^ tifc^^SfK4f y ^ ^ K^«ltHf S ^ i: C: J: 
^Eli{cMffi$nfc#^:^y^^u:t^K^«lttir* 

[0 0 16] ^3|sf:^y^^l^;<^^K^^i^)^^-rsor* 
fi?S<. ^fe-f^ ^y^^U':^^K>^o-:/f^5/:/ici^Jisf 

1^^^yp^^i-;^'f'K^/>^:/y ^^X^^, 

y p5 ^ U:^^ Kyn-:/^y7'(^#g:BcDyy^f'T*/1^y 

% ^ w^r-^ K;65/>^ :^ y X Lfe^K y 5i - KX 

n-xic. DNATKy ^^^ffiv^fd*5is;^^-es^ 

S Lfc d N T P^®:)feg Lfc d d NT P iZ^^-^rr 
S!«-rsrtl;i<fcf9. *EH{^ffll£^?nfc#5t7Ky^i5^ 

[0 0 17] lEtC, mRNA^mXnyr^/l-H*S'JcOi 
^3jSf<i: LX:^SBa^J;d5*^cODNA (cDNA) 

y u::^-^ KXn-X;65{ftit$<xfc2jf y >5^ 
^KXn-X^5^X*^ffi^-5o jKy^^i^U^h^KXn 

n -X t*J|sf7K y p< u::^-^ K «r/^>f X y y-T X $ 
^Xy;> K^^l^^t-^c ^^-rXy K(/)1^M{i. ^3¥:^ 
SSdNTP. Xfi:^^g^d dNTP^DNAJ^^y 
— ^Srfflv^T. ^y^i^i-::^^KXn-X<0#^®{;i© 
^CJjitfrirtCiUfT'fe^o ^y5?^V:^^KXn-X<;0 
3* *«(^MW(7:)ttS<^2:®S7!?M3^^WXy 

x>< xLfc^^sfTjf y ^ uyt^ h'<D^t\ ^^m^(D:^ 
-x^^/^-r X y y-r X Lfc^iis|->: ^ \^ir^ ko+im®^ 

^^/-Ky^i^ U:^^KXn-XXy-Y'^-t UTtr^^C 
v^. lEtt$-d:Tl*«(7)#Stl«m5r#-5o 1*: 
^#:gffl«iKtcffitt*«3t«l«Xn-X3r/N^Xy >5^>f 

x^-fr, /^^xy^^XL^w:Jis^(^«s^:*«l<^r«lt^1- 
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5. 

[0018] (c) -.^^mo^^Dy^^ui^fh'y^o- 
virf- K^D-y t st^sfxK y^a-'J- KSrW 

[0019] (D) Tj^yp?^ U:<i-^K7'B-7'f--;/y© 

ft!4^e.isi-.5S3t) ^m^-ri>^mm^miim^^n. 

l^:¥^T*:^l^i4^e>^E®®y/^Srf!9l^■r•5, 
[00201 (E) :a*y Iti' U:d-f=-K:/n-y5=-s'7'(D 

[00 2 1] -oOEBfc^j^-rs jK y 5< ^ u:^ 
cDd?y5(:5'U3}-^K:/B-yA»F,/i:5:^n-7'-fe3' h 



y J? ^ u:*-^^ K:/n -7'5^ ■:f^(r>%Wl3m\i. 

[0 0 2 2] *36WJi iHff. ffli^fcJSDTieS.S'Sa* 

<OjK y 5C ^ KT'n-y^r^^ird^ y >c ^ u:^^ K 

jKy5J^t':e-f=-Ki:N-T:?yodf.o.;^>!r.>^5 Ptr 

y/v-ffligiSfe-^ai^ y-/i.fl:jBffi-c?S]c£:^'fe«rlHli|Jl-f 5 

tinxm^X'^Ztz^^mxh y 5C ^' U';^-^^- Kt" 

[0 0 2 3] if.^m(o-m^^mm-ti>t. mmm^ 

a^-S5ii;<, il5fiSia[ll53itCDNA^m;JS-e§5DNA«l 
[0 0 2 4] 

[0 0 2 5] (^1 (ommm) m i j; sjk 

y>?^U:^f-Kyo-y^s/y©-{SJSr^L, ID 1 
(a) »i:5Ky55i'U':^f-K::^n-7'f=-y7'O^^I21, 13 

1 (b) \-t-U^imxh^o ^Vy^^uyi-f-h'ya- 

5. W7KttlfB5J'5i:iaawiiffli:«Ffl(ci4, ^ffid^^TK 
cDMPttO. 5mmX0. 5mm, ±SP i: TSS®B8 P IS 
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flO. 5mmC0^M3S:^LTx. y *TS]{;igES$ tl. 

1 6 X 1 ecQ-T h y ^>^^m^LX\^^^o W*). #/h5v: 
[0 0 2 61 /h>^2C0±la5C0MPCDSaftTSP<^MP<^ 

2*»oIHIS|5{c»i#-et5o 

[0 0 2 7] ^y><^ U^:(t-^K7'P-:/^-/7'(7)WJffi{^: 

^SttSo l^-1f-ft*/h:^2(DffliJffigp*Mlt-rSo ^ 
Lr> 4 0 0 n m;d^f> 6 5 0 nmCO 

/^g^T^^/^ (PMMA) ^fflV^-So lai (a) \C 

[0 0 2 8] #/h?v:2(7)f^® {/b'y^<Dmmum) 

[0 0 2 9] (gj2fl. .Ify^^^Ui^^KT'n-i/^^/y 

fcK^ 2 2^, #/h:A: 2 <^rtB 2 1 (/h:^cofflijBSPB) 

«c^:mLr. ^/h:;t2<?5f^®2 KcSttr^J^yyi^s^^ 

\t^^^\.f^\^t>. vm2 2(D^^p%(Dm.mmfi}5^^(D 

[0 0 3 0] m^\t. if^^)y^^v^^Y^^--:f^v^ 

5' *ffi(cr^yJ5g3 l^J$o^7Ky:^y rf^^^U:^ 

«-:/n-:;^i OMM<^7k^?R(^:ri5'n W^'S 2«r 
2mM(OSaic:7te5J:5l-?i'g'i-'5o 3 0^Fb^2 0^ c 
r-S/£$ii-rc^. ±yry'y^:^G2 5{cX^^/mm 

^ u;^-^K7'n-:/3 o<Dr 5 /^3 1 tr^tiuyf:y 

3 2(DT/l^fc KS:$SS^&L. 5' *iSlCffittr^y/V 



S;6Si»A $ ix/c^K Kt^p -7^ 3 3 
(^Jt^ffi-e. -2 0^ c./^y ^^A^ffl^T-ctsffi-So 

[003 1] y7Ufiffffift:{cr±T ^ y /UT ^ K^/ -7- 1 
N. N* -7«f'U^^lf;^r^ y/WT^ K<Z)3 9 : 1 <?Dii 
^?^^fflV^^, 0. Ql^%imMTl^^=^^J>^^^t^ 
1. 5Mh y;^i£i^MWiS (pH8. 5) 2. S/zL 

(WiJ^py 5^ h/i-) . r^y/wssr^AL;/b^y^^ 

U:^^ K^n — >^ (1 0 mM) 0. 5 m 1 5%(DT 
i^^y/ur^Kl. 5 M L<Diii-^?i5{C4 0 nMON. N. 
N* , N* -X h^^^/W^^l/V^T^>'0. 5m L 

«r*nx.T. fi*){c^5^:5^c>/h5v:2(c}BT'rSo 
[0 0 3 2] yi^:^ji^m^KJt^\^. mm^yy:^'^^^ 

-^y 5^A#ia^-cff/^ 5o --y !>i^Bmi-J:ss^is§ 

ottr&5<^-t?/jN5t2(r?S3ltry/^*<S»'T?t5o 

So 

[0 0 3 3] SJS?^li^tS*T'-^l:. /J^5^ 2 
^tiy/Wb-rfSo N. N. N* . N* -Thy^^Jl^=^ 

^^X<^-V i^:t^h*-:f^-:/i'yy^i^^^:i 

ti^>X^^o N, N' . N' -xh^^ 

A Lfc:^ y ^ KT^n t ^Jl^ Lfc^JSS:^ 

l!iLT*5t. ::(0^fgSr^y3<>!^U:t^Kya->^^s/ 

T^Srl&BL-C. fi^S^SSrHSJ&^Fi^r. ^Ky u::^'^ 
mcX^^ /l^y U:tf-Kyn-^3 Ott 3 4(C^-r 

J:5{-. JJ^yTiJ^yywT^ Ky/u^ (y/i^-Thyy^ 

y^) 3 5tcH:t^nSo :^^yT^y/^T^ K^/^ii (y 

/l-r h y 3 5 /hJt 2 <7)I^S 2 1 

[0 034] m4lt. ^y^^U:t^K7^D-::^^yy 

(/h5t2(DTg|5§SPfi!)) ft. mi^4 2d5BStt$;txS®S 
tt4 KDl^tcKfi^nSo 3i<yp?iJ^l^:*'^K>^n->^f' 
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[ 0 0 3 5 ] f^lS Lfc^K Vy^^ U:t^ KT^n 2/ :f 

DNA^ u-y^mmm^^H s p 9 2 i i {4mMm^ 

m^-CC AT Gi:mn\^. CATG<04:^S3' ^ffl* 
m^mj^^^) -t?§J»rLfcWiti¥ (£ilT> 8. 7kbD 

^na?as-^i> xo«?IJ##2(^:/^-y&'fflv^r. 

[0 0 3 6] ia^JS-^K^T'n-^^ : 
5* TCTCACACCAGCTGTCCCAAGAC 
CGTTTGC 3 ' 

5' AATACAGGCATCCTTCACTACAT 
TTTCCCT 3 * 

E?|J#-?- 1 . &U^ifl^iJ#-i' 2 coy n -:/(l7K y 5C >^ 

f^K:/n-y(7:>^/^;5/h?t2{c»}^$tb^o 

?t2{Cft. 8. 7 k bDNA»f>fi-S¥iC*BffiSS-g^L*V>7' 

10 0 3 7] mnmm) 'ey'jU^^^tLXS. 7kb 
(7)1: h**DNAiJ^a-:xSr»JPga^*-C§]»fLr. 3* 

^Kmmm^3(ommi:noDNA (r^zf^-) m 
^^i^B^LtzDNAWifim^ms 2^m'r^o 9cr. 

:L(DS. 7 k bcODNASrSlJIS^^Hs p 9 2 I I "C^O 

3' ^^f^ (^/l-^n-^^yi 0 1 

(SRI 0 1) ) r*Siffi^ttfcDNASrDNAy:35f— ^ 

[0 0 3 8] E?«#^3 0DNA (T^:/^-) : 
5* -ACTGGCCGTCGTTT-3' 

4 0 0 f mo 1 <Dt hiJfeDNA^^n — ySrl 0 nMO 
MgCl2^ 1 5 nM(DKC 1 ^^t?l 0 nMOT r i 
s-HCl (pH7. 4) ^mzM^X.. 40^ri5/h 
C0Hsp92II (P r ome g a. UK) «r*P;t3 7 
^ C. 2^P.1S/S$i^T^^l^^®f1-6o 

5' *ffi<;)y ^®&SSrB^5fe-r^o m^l*T3' 
fastis' 5|c«8tcy yKSSr^i-5Ba^J#-^3(7)T>?'>^ 
(2 0pmo 1) E^J#-i-3<^DNA^ffi^|j$ 



-a^isrtg/^ iB?iJ#-^ 4 coUE^IE^y Srito D N A 
ir^)^^—) (20pmol) Sr. 400fmol<7>^ 
»fDNA»r>i'?I'g^ifeiC^j!JOL4 0/iL<?rL. y^^-i^ 
3>'/>^ (TOYOBO) 2 0MLSr^aDLT. 16* 

c -e 1 nwi 7 3 >'Si£S:?T?i 5 o 

[0 0 3 9] ia^J#^4(7)DNA (^/W^•-:ty =^-7 
-) : 

5* -AAACGACGGCCAGTCATG-3 ' 
ia5tJS-^4(DDNA (^/W/^-^ry =f^-) <D3' 

t^y >^^l::S^^rv^:5o wixtci*?. #DNA»K*60 

>i-C0 3* *S;65m3tf*:5 3 (^/l^^n-i^^^ > 1 0 1 ) 

[0 0 4 0] VSj£f:i. DNAW>^0 3* 

*ffi(7)OHg?Si:. E?iJ»-^3 0DNA0 5' ^fflSoy 

Ba?IJ#^4<7)DNACD3' y >ilS^<^fl6 

$tlrv^^fci^>ia^lJS-^3 i:IB^JS-^4(^DNAPa(^^ 

y VKSS-I^^LrfeSfcA^DNAifJtK^T^SJig-a^SrES 

Jhr^t^o COfci65t^{rga^iJ#-^3CODNA^#A-e 
t5o r(^j:pl^LTpiS!Lfc^3t^fffiDNA®f>i-^i'g^ 

So 

[0 04 1] ^tC. :^y =i^>C^l/:t5^K7'D-7'^-/7' 
{Cj:SDNA»fK-coMffi{-oV^riE-<So :ty=i^p?i5'U 
;^-^K7^n-yf^2/>^t-K»^*R 2 5 0m L«:}STi--5 
*tl2mmC0ji:$<Dffiffi;a5-e^5o 

[0 0 4 2] m4\Z.7f^^W&4 2-klEm. ^^4 3^:© 
1st LT. 2 0 V<7)m#*TOD 1 0#®tC>|ltt^S 
teS^ffiSffiSrl 0#B3*-rS1^>r^?^/^4rl 0(Hlj»*)3g 
LT. DNAW>T*$r#/h5^P^oy;HC{^i^Lfc:7Ky p^^J^ 

I/:s^^K>^^-7'^c/^^>^y ijcic, mil 

42S:jE8i. mffi4 3SrA1ii:L-C. 20ViOS#*rPP 
;(JP LTIl/^^ :^ y y-r X L>t fcD N AJSfK-Srl»*-t- 

[0043] giSti. El y =i^^ KT" 

i» 5 0 \m%^m\c J: ^9 ^3tMfiD N Amm^^m 5 2 

5/h5^:54, 5 5tC, #>!rS*57Ky ;ty =f^iJ^U:^^ 
K>^n-y5 6 (K^iJS-^KCiT'n-y) , 5 7 (lE^J 
##2<D7^n-7') ^5@^$tl5o m5feSS$DNA»f;i' 

^y :^-y =fp?^ U';^-^ KrT'n-T/S 6 iCffi«?fe«Sia^J 

5 8S:1$0^5t^fS^DNA»f>^*;6M^:A:5 41C. xKy:ty 

om^Si^D N A^Yxm^% 5 4 {C, ^tl^H 6 0 iC^ 

J:5J-ffllE*ti5o ^<^flfe60m3t«!»DNA»r>t*6 1 
/h:^5 4. 5 5{cMJESti-ftc/h:A:Srii*9fettSo 
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[00 441 SiS<^»T LfcTK V?^^ KT^n - 
6) tC, 5 9 4 nmCOHe -Ne if— ^filltf 

3 (;^/^/1^n-^^>'l 0 1) ;d^e>^-r5^^Sr6 0 5 
nm—e 6 0 nmCDyt^MM^^M^y -( z^^—^ML 

[0 0 4 5] iieii. ^i;^>:^U:^^K7'P-y^:y7' 

So in 6 tc^f <i: 5 1-> iH^ij#^i> :^xj^mm-^2<D 

rfn--y6 6. 5 7Sr#>!f<Sl$Lfc/h5^5 4. 5 5 T*^ 

n-7'2j5@^$ixfc/h:;\:6 1 Tft. /hJts 4. ss-e^z:) 
me\a^. mi (a) (cia^L/cfi\ 

7 12 4 Sr^-fo 

[0 0 4 6] m7\t. if-^)%^Vir'^Y^xi-^^y^ 

{c:J:SDNA^jt<^^l:«ScD«?ii^^-ril!-efo5o IDT 

h^fz,mM& mn^m . 7 3 (lEI 6 6 1 

[00 4 7] 2 co^jfe0ll) y >^ l^:^-^ 

[0 0 4 8] ll8tm2C0^IJg««J<D3}fy^i;'U;^^K7' 
n->^^S/7'7 9(D5pB|g (BIS (a) ) . SU^A- 
A' WffiH (US (b) ) TSjSo ^y^^i-^^KT^ 

8 6) {cJ;!9?l^^^tt5EISi5*;(;7:^S«8 0<D±{c* 

EfllfPrtO-*lR]r*SEja5ia7|cttOiS*tt«fi55>8 6^ 
Ttt§]e>ixfc4fy^^U:^^K7'n-:/iJ^j$yyl.8 3. 
OflSlSrtO-^rfRjT^y ^ x^is-^ K:/n->^{^SpyyU8 
3«r»5^. i»*tfiC>mffi8 1. 8 2. ^U5^*ttSB5>8 
4, 8 5^*LTV^5o m<i8 1. 8 2.S7KttSP5>8 

4. 8 5. ^^vmm^fK.^^'^ mm) 8 7. -BLom 

(EB) 8 7ti:. i^*ttSB5>8 6. 8 6' JcJ:!9RI 
m^tuSo E®8 7^i. {sixtf. 1 6EBS:JtC)tiSo 



[0 0 4 9] ±IS-;^f^{C$>S. ^®;d5i»;7kS$tufclFIS 
«• (i»*tt«F|5^8 6) {itt. ^^^)y^^Vir^Y^xi-^ 

Afflco3fe^W^bfcU-1f-«AS|5 6 (E18tcmi^-& 

ti. ;^7;^S«(OffllS^3t^SLru-if-i[Aa5Sr 

[0 0 5 0] #EB8 7<^:*C#$fl0. SmmXO. 5 
mm. i^TK-aSlS^J' 8 6 ' (7)A-A' ^-fRUCKJ^f S^FrI 
(OvhffittO. 25mm. ^7ktt§155>8 4. 8 5<7:»A- 
A' :frfp]T(^-+&ftO. 2 5mm. a:<i8 1. 8 20A 
-A' :&rpl-e<^^ffi(t0. ISmm^feSo fiP"^. 16 
E1B(7)4'^L>;5\ 0. 7 5mmOKPiS*r^oV^'Cl)}:5c^;:E 

[0 0 5 1] ;!?/7;^S«8 0<75y/i^;55jg^$jx5SfB5>8 

?rS«^UT. 12 0° CT-3 05>r^-<-^1-Sr ^(^J: 
!9^ffitC2fi^^S:to;rc3S£^«AbTfc5o 4^^^ 
*t;::<fc9mii8 1. 8 2Sr;?f7;^S«8 0<7)ffiSr5^^1- 

So WiimM^ 8 4. 85 nm^nrr y n V^m* LT 

&So 

[0 0 5 2] mi<^^Jfe«?9i:l^«tc:2l[^e^«'to:fc« 

S^^ALfcSffi8 7(D$|55>t-. ^y^:^^U;^^K7^n 

y/WT^ K^/-?-tN. N' -;?«^UVtf;:^Ti5^ y/W 
K<?:>2 9 : K^^i-g^JKSrffiic-rSo 0. 0 1 5%i§ 

H8. 5) 2. 5;iL. T y /US^^g^A Uy^^K y iJ^ 
U^rf'KT'n-^^ (0. 2nM) 0. 5mL. 1 5%<D 

N. . N* -T' h7;^^/^:3i^uvf2T^:^0. 5 
/iLSriPX.5o N. N. N' . N* -r 

LTjBt. N. N. N' . N* -X hyT^^/l-^i^f'l^^^ 
^ :^«r^Dx.T-rciciE^>ic^5/7^^ffitcjgT1-'5o 

mmtmm^^. n. n. n' . n* 
ly^'^r^iyj^^cDnms fiP^. r^y/i-r^K. n. 

C(Z)^?S^/i<y>(>5^u;r^K7^n-:/^5/7'^®(D 
EB8 7lcJgT"rSo 

[0 0 5 3] ^^:v^"C. ;^;^{t:xft^{t: (^^h^b) 

N. N. N* . N* -7" h^^^/^:x^i/yf^r ^ :/ 

T% 4^y>5^i^:^^Fyp-y^^/7'^#sur. fi-g^ 
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nm^^ri^j:^\ mssi, 82. 2mm^^mALti 

^^8 4. S5\t. y/V8 3 4r?^^Litmi-0. 0 5% 
Tw e e n 2 07k^?ee-e4[kSLT^;*cttlC^^5o 
[00 5 41 m9\X r^V/i^mi:mALtz:^Vp^^\^ 

^IS*fe^S:Ift§g'f-SEIT^fea„ 5' *«(rr ^ ygl^Si 

-T:^ y nr^r-i^^i^v-^^-Y ^ Kl 1 2 t^PH9T*SlS 

n-:/l 1 3Sr4ISo mi<^3IJ6fia|tl^«l-Lr. 1 1 
5lc^1-J:5(-> Jl^y^iJ' U:tf-K7'o-:/i 0 0;i5@ 

t^o r<^^y5?i^u:^^K:/n-:/i0 0;65@^$n 

fcsKy r/vy/i-r ^ Ky/n i4;as, lasic^f^^y^ 
[0 0 5 5] z<DmiiC{.xmm\^tzt^v^^u:^^vy' 

^ffli/^So gP'^^ 8. 7 k b(^b hDNA^n-y:^$|| 
K^^H s p 9 2 I I -e^Bf L^3taffltLfc»fJtS¥Sr^ 

i> &u^sa?a#-§•2(Dy^-:;^^fflv^r. wtiicffiw?:? 

DNA»fK-Sr«IWLyb«a|fcov>TffiM1--5o 
[0 0 5 6] OOMLSr^j'y^tCjBT-ra 
i:. j»7Kttgi55^8 6. 8 6' . ^}VX^m^Wt>'m.i^ 
ttcoSffi8l. 8 2. ^tJ^ffi7Ki4a55>8 4. 8 5{CJ: 
19 . SI 8 [c^-t <fc 5 8 8 J: 5 

i^^J^^^o ^^Sf^ffi<!:>Ky^>5'U:t^K{S}^y;W8 3f^ 

\.x\.^b\k}£mm^^<x^^\i^, Ei8ic^i-mii8 

2SriEffi, ®ffi8 l^:ftffit LT. 0. 5V<?5«#4r^ 

5#*5t:lcm@<o11ttSr«^IiI«m;iT<^ffi 
tt*2tSf«8 8ff»c0^3fe^a$ttfcDNA8lr>i*^y/W8 3 

[0 0 5 7] ^<7)^. -fe/W^^^iftj^L. S1i8 
22rjEffi. 8lSrAfii^Lr. 0. 5 V(75«#S:HlSnL 

ry/i-<=pc?57i5S^SDNA»f>i'4rm^»itij-i: !9 y>'vd^?) 

/N^yy^^XL7S;6^ofcDNA»rK-«'l^*-f 5o SJS 

(ornrr tfc^K y ^ kt^^ - t^ic 5 9 4 n 

in<^He-Ne l^-if-SrflattL-rSo JI-TSS^Sre 
P 5 nrn'-^e 6 0 nm<OitkWikt^W&y ^ 



atr. ^y^^^i^;^-^K>^D-::/5^2/7'<^±®^:.bi^ 

[0 0 5 8] {%z<o%wm m \ ^\%. %^(D'mm 

<DjKy ^ ^ uHr^ KT'D-z/^s/T'toS^Sr^-rBrBIl 
(0 8 (a) (^A-A* SrffitcmrS) -e&So SI 

o(c^-r«jS:r*ft. B2co^jig«r*tft^bfciD8(oi^r 
ifs^)ys^\^isr^Y'fxj-':f^y':r(r>mm^W:^^X. ^/v 
tm^^iii>^^ (EB) 8 7(;5#EH«-ft. y:tVif' 
^ir-Vl 2 6^5^^$ti. Ml::. $61:1 (H/i^ii-f) 
tr 7 :t h ^-f K 1 2 6 (0±l55t-1?FS^^S;Sffi 

mi 2 8;&s?g^$nr*5f9. ^JSSKiPJSi 2 8<DEtc:^ 

^}S^^\^'t^Y'fn-y' (DNAT'ci-:/) ;55H^$;h. 

[0 0 5 9] m2<DmMmtmm\cLx. laiotc^-r 

mii8 2^IE^. mii8 1 ^^ftffici: LT. 0. 5V(^)m 
»^R3AD L^^*K8 8 tf't^DN A»f>ftS^«^j*^^I^C 9 
y/v 8 3 1» tcJ^Ki ^ y •^-i/ 3 ^^SrtT* 

0. 5 V<Dm#^R3iDtTyy^8 3 4^<7:>*SJJ;^DN 
?5fe?^Lr/>^yy Xt/^^^i^ofcDNASfr^T'^l^ 

S^Eo«ITUfc^^^y^^^-:i^^K:/c2->^^s,:/(c, 0 
6(c:^f«^^l^^(CLr. 5 9 4 nm<^He-Ne U 

[0 06 0] 3l-r5*3fc*#EIB(^#:7;t h ir- K 
1 2 6(c:J:Jp;^mL. Kl^m^SSE 

VI 0 l3ii^P>^-r5*^fl. 6 0 5nm~6 6 0 

h^-r;d— Kl 2 6icj:i9«im^tL^o ^±.(Dmm^x. 

[0 0 6 1 ] (||4<D*JfeW ill Ifi. m4(D^ffiM 

(Els (a) (^A-A' raicmi-S) "CfcSo 01 

1 iC^-tS^T^tt. m 3 (D|lffi^!lT^I5&P.g Lfc^ y 5C ^ 1/ 

fill 3 0«r?g^rSo S?gm«il 3 Ott. 1k%Wt^h^ 
\z^-^)y^^uir^Y':fx:i--:f (DNAyn->^) tm'^ 
[0 0 6 2] S^SmSil 3 OSrAffii: U El 1 
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»cv^-e. mmnM iso ^lEmt l. m 1 1 tc^-ta^i 

8 2. SlSrAffi^LT. 0. 5Vcom#^MPLTy 
ofcDNA»r>t-S:|**1-So 3 0. Sffi (8 

1. 8 2) (Dm\i(D^^^\t. mi l^cll!^LJSv^ffi^4 

[00 6 3] RJt^(DmT LfcTjf y 5< n 
He-Ne Ix-if-^MMU. ^-T^^^^fe^^-EHSl- 

m3<ommmtmmxh^o m^. * 
3fcfi^ ^mmmmi 2 sRxj^mmmmi 3 osr^br^ 

[0 0 6 4] im5<Dmmm) mi2\tm5<Dmmm<o 

(a) ) . RU^A-A' mmm mi 2 (b) ) T*fc 

5o mi 2ic^-r«fife-efi. m2(DmmmxmmLitm 

>K!;TiJ^ y/wr^ K^/v^s 3;65?i^^$tt5^ 
Ens 7(Dip.L^lfi5{;i?i5^$ti5.^fl;fiii 5 0 mm\t 

0. ISmmXO. 15mm) t. ^S^MB 7 (Di^ii\Z 

jf^^^tiM^mm 1 5 0 ^tkts^j^mm 152. 1 e 2 

mnA-A* :}J\^X0. Imm, A- A' ;^f^tCiS35-r 

^:^i^xo. 15mm) tt^^mu^fi^o ^ffl:1il5 0 

<0^*bt. ^mUl 5 2. 1 6 2(D^i^*bt\±. A- 
A' *-fRlT% 0. 13mm|fHTV^So ^tt^ 1 5 0 <7) 

ffiaj;«9i£v>ffiiffi<7)E®8 7(C/Ky y/i-r ^ K^/^ 

8 3;dS?I^^$tlTV>5o 

[0 0 6 5] n 1 2 {d^-rffif^rii. mw^m^^wj^n-r 

NASr^Ky r^J^ yy^r^ KrtiCB^AL. ^sdna^;^^ 
yT:^^ y/uT^ hy ^;^(cH3£^^^rv^-53Kyp?^^' 

<7) pgSfliiSiS ^Sm# ^ffl V ^ 5 C <!: (;i J: «9 WkX ^^tK 

[00 6 6] ^Jp|'DNA«i-&^?KSr^y U;^^ 
y^i/y^ffiiCjaTLT. l;ffi8 1. 82. 15 



2. 1 6 2. &t)53KyTi^y/i-r^ Ky/^j5\ ^^isi-dn 

A«S^»?a[r-»$nfc*t«gt1"So 3fe"f> -^«ffil 5 0 

bmk(Dmm 1 b(Dm. Rxf^mmi 5 0 t^^^om 

US2t(Of^{C, 2MH2. 5 0 V(7)iSJij£^^JPi-6 

m^mm^(ODNA^^}tm%tim(o^mifmzm 

<i8 i^au^siis 2/ii^t.fimffii 5 0{z.\Pi]t^<>x^m 

V^5 4f y ^ ^ uitf- KT^n y y X1-:5o 
DNA^^i^O^Kit^f^. fl;^:;^«|0^gB^rDNAf-^ 

A5^i^^^^i-5fci?). .^mmi s2tmms2t(D 

[0 0 6 7] tt1l8 2. 8 lOSr^Ji. ^tl-€;JxmSl 
5 2. 1 6 2(7)g^ J: i9gv^fc*!). a;1i8 2. 8 1 

» J: «9 fcmsi 1 5 2. 1 6 2 (Dj&j^<D:^xm^^^T^m 

-y/i^-^hy 5/^;^<D^^(c/^^>^y >$^>fXL*V^ 

-TfiSi^^tirv^SDNA^^^Ii. mSl 5 2. 1 6 20 

*f^(-^ftLT. 3jfyTi5^y/^r^ Ky/V';6-b^tU"r 

[0 0 6 8] S5C0jll£^mi. Ml 3>'T-i^S*<^ 

DNAt;:+iffi6<3/^5 0JgS5co:^Jf y^iJ' u;t^KX^- 
:/^0;£L;^c^Eli^8 7^fflgr^o nnt LXMl 3 
:7r-i^. XU^^A^DNASrfiE^lLT. (1) Ml 3 

* C y - 5 Lfc d U T P ^ i^' - ^ -t^/Vx :t ^ i/p? 

«3t:gi«^nfcMl ^yr-'^h. (2) 
(1) <!rl^^fCLT. ^i^^DNA^Ps t I T'^^fL 
fc^tC. 3' 7l^SiC^3tfe^Cy-5^gaLfcdUT 
P Sr ^ - ^ ^)\^y'ir^%/% ^ h 7 :7 ai 7 

7is>5^DNA^^»Lr. (1) ^ (2) iJ:i<tS^ 

[0 0 6 9] ^JpFiS^^JK^^K y i^ir^ KXa->^ 

f-^yT^O^ffiicWbL. ;Sl:ffil 5 0 ^^t^(7)mS8 1 

i:<^p^. ^^u^.'Smiii 5 0 }imk(omm^ 2 ^(Drfl{;i. 

2MHz(^«^Sr2 55^r3lffl)iJPLT. l^3i6fDNA^^ y T 

^ y/^r ^ K>>'/^tf maii e 2 tmffi8 1 

t<^F^{ci^^ic2MHzcom#sr2:9'r5ffij[jp't-§, Tjfy 

efii8 2 tmSl 5 2 i<^MIC|^«{C2MHzC0li#^r 
2^r^Hl*L/cm{::. JKy55>5^U:^f-K>^n->^^y7^ 

[0 0 7 0] it>^^)y^!;\^ir'f^Y'fx^—'f^v'f(hnWiC 
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!9 1>> 10 0-30 OfSFSSv^S^tSfift-cmaO 

[0 0 7 1] ig 1 2 icTfi-rmmiii^&Wi^tiit:^ v^^i^ 

W:/y iJ^-Tif— ixa !9l#^(ODNA5)^^^S*g 

f^Lx. m4(ommmtmmi^Lx. ^mmmm 
1 2s<D±nK. mmmir'ftLxmmmmi so^m^ 
tr . mmmu i 3 o ^ni 2 tc^-rtts 1 sotx^x 

y^y/u-r h y :y>5^;^tcs^r*#65^ci^. wyy^^ 

if- V 3 ^^{C J; i9 fflffi-e t ^ D N Afl:;55#EH ^ «9 f- 
fc^o m6<7)||ffi«i?f^, M$ixytDNA^»;$:co 

[ 0 0 7 4 ] u 1 3 fi. y -r u-m^Sciia^ 

S^mi(^llffif?iiC)/1^yp^^ U:t5^K:/n-yf^y7^<i: 

-r^mmmxh^o '^Q(nmmmx\t.. mi(r>'m.mt 

W\mc. thS. 7 k b<?^l: hDNA^n-v^SiJISft 
*HS P 9 2 I I -e^WLTWyhKff^rPSrWW^-r-So 
ia^y#-tls 2 0/Jfy^i5'U:^^K7'n-:/^@^Lfc 
:^y^^U::r5^K>^D-:/^:yyi (HIS) ^^^/^-C. 
ia^iJ#-^l. 2<^7Ky^^i^:^^K7^n-::/jcffiMW7:^ 

^n^^Km\mm'^o eh 3(o±sBjc^i-6 oii. 



^6 0 tmyi^xh^) o 

[0 0 7 5] Ell 3(c^-rJ:5(::. ^6C»*Jfe«?iJ(D^g 

115 4. SStvl, y-2 0 0(O*«^«*$ii: 

So «iS:*<^^'^l:''7y-2 0 0fl. 4^y^>5^l^:t^K 
7^n-:/^5/:^i(Z)#Eiii<oBaB(73?^*itc-g^fc»'^r. ^ 

m^W^Xh^ . #KHi:: 1 fc°y y - 2 0 0 

^ y-2 0 0(D3feffl£Ol^/L>fi. 1 InmC0P^BI^:^o^^T2 

LT. T = 4. 5%. C = 2. 5%C0 
5K1i8:^yri5^y/vT^ Ky/^2 O l;^5?^^^S$^^rv^So 
[0 0 7 6] ^^^\i'y ')-<D~mx^^\fy')-^U 

Lr*3!9. ^^^t^y^)-(Diimx^^}i'y])-fy%(r> 

^yr^^y/uT^ Ky/w^M«i-sSffi2 0 4i:. Sffi 
4 3 t(D^xm^^mwx^^^ 

[0 0 7 7] u^^Y:fu-:f^y^\zm^i^ 

yl^y^^m^^xm^Ui:m^^ht. ^y>c^i/:tf'K 
yn^:/^.yycota«;5S±#L. y/i^-^ h y 3 5 

tCH^$tL"CV^53j^y l^:^^K^n — >^5 6. 5 7 

^r/^-fyyy><XL•rv^6la?|J5 sxf^s 9Sr«FODN 

A^>i-:a53S«-r5o 

[0 0 7 8] SS2 0 4^jE1ii:U «ei4 3SrAffi^ 
Ur. #^-1^tf7y-rtlfI5(^yy^i:2Ky^iJ' U':^^K7^ 
n— T^f^-zT'^T^^ISMtCfl, 1 0 0 V/cmOm^^J^^l 
;!JD$tlT:j3<9. ffiilL/cDNA^^T-fi^raSt-^'J-^^;) 

^-yb'^y-^cm^^^cft^jtc^sj-rSo BJS!Wi-3 05> 

^tj:^(DX\ ®S2 0 4^c:Jav^tJr^ #^'Vb'^y--l- 
.i^-^-i:mki'r6f)\ XJit. ^^^\i'y})-(D^U(D 

(n 1 3 (^{U/T^-^-f ) ^ffiv^r. ^Estcifffl^ 

tLTV^fcDNA»f>|-CDf--f X^^5- ^;d5-e#6o H 
TV^fcDNA^>^-S^i^^Xfe^^:. ^S'ELTlHliR-e^Sr 
[0 0 7 9] (^7 COHISfJ) ^td, :^ri^ b'^ V-TU 

-m^^mmmt. m2(ommm ms) . ^3co*js 

m (010) . ^4<Diiffi0ij (DID . ^5(Dmmm 
mi 2) o^mmmic^-r^- Yzfu 

[0 0 8 0] U 1 4 (i:. ^-r\fy')-r l^-«^*lfj^ 

m.t^^(o%m^\ (012) b^i^^t>^fz%i(o%m. 

D N A »r>i- SiR-r S ^e<^5«^&rWi6f^ ^fft^^-t 
SBrSig-CfeSo #EH8 7(D7Ky^^^'3^^Ky^- 
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2 0 0(O3feffi(O4»iL>;5>0. 7 5mm^OPflllS:*^V^T. ^ 

[0 0 8 1] mecDmmmtmmiiCLx. m^Uv^zf 

IC, mffil 5 2. 1 6 2. 1 5 OSrAH^ <tfi.ST** 
mffi2 0 4' ^lEUtLX. 5 0 V/cmCDm^3iia5r 
A»r>i-^^^t:^^!J-2 0 0{C«A-r6o ^)|sf^*S8 8 

piU +^*m»?SSr-^tpmffi«f(c^L. 2 00 

[0 0 8 2] ill 5Ji. TKUp^iJ^Urt^Kf-y^^? 9(7) 
iJ^ei^ b SIR LT SO^ Lfc D N ASff>i-C0«^^»/^i5^ - V 

(om^^-To ^e(Dmmmtnm\cLx. ^kh(7)s/^ 

[0 0 8 3] ]^^}l(n>mmx\^. ^^b'^y^-ru-s^ 
»:»^S^»5(D|lli«rtj (ill 2) \C7^-r^^^)y^^uir 
^K7^n-:/^5/X7 9 tSrffi-g^^DiirfcDNASfK-SrlHl 

(Hi 2) C0ft'9f;i. B2<D||JSM (118) . ^3(7)^ 

teFil (Elio) . ^4 60**^] (Ell 1) o:>^mmm\^ 
p^-ct^^^v^ '^2(D%mm (S8) . ^3o^*«^j 

(HIO) CO#/1<y5C>5^ U:tf-K7^n-:/^5^y^fflV^ 
(HID cD#xKy^^U^^K7^n-^^:yy^fflVN 

s?^a:ffii3o. m«8i. 8 2SrAii^ 
[0 0 8 4] )>MMm\.fz.^%mmx\^. +^^^(01^ 

^(^X\ }iffiLfcDNA»fK-^IE{cPL<«ltfr-reri: 



/^63^^y^^u^f'K7^^-:/^:y:/S^fflv^T. 
[0 0 8 5] *fc. ^^JK(7)b^-X4:fflv^^5>«-e^^. fsi 

[0 0 8 6] Mt-. ^:5l5^(7)#^JS«ajicJ:n«. ^-lEllii 

<. ^as^^t:"7y-m^*lf)^fflv^fc^gltfSlJLfc 
[0 0 8 7] }ik±Mm\.it^%mm\^m^^. *5iis<7) 

ir^ Kic/N>f y y >$^^ X LfcTK y ^ w-:^^ KXn -X 
u;^^ K{C/N>r X y X L/C y ^ ^ KXn 

-xtr#An (»^) $n^o 

[0 0 8 8] (1) ;*:^PJ(D7Kyp?^ u^5"KXn-X 
^5/X(i. ^>!r^;fc5xKy^i?^ W:t^KXp-X;65<ftj^ 
^ttfc«^EiS^. «-|E:Btc««p^ti2Kyp?:J'U:^^K 

tc»Jt^?Hfc4^ y ^ ^ uir^ KXn-X^I^)i6f;|f y ^ ^ 
X^-^^o ^^y:55^ W:^f'KXn-X{-i. 1 OJfiST!; 

^6 om.mf)^hfii^'^nmz^wimu^ht^h^m% 

[0 0 8 9] (2) ;^^?^C03Ky>Ci^ U;^-^KXn-X 
^>yX(7)^^ffi(i:. «->«rS?S5^y>^i5^l^:^^KXn- 

y'^'^un^tifcm^Km^^'T^^]) i-:t^ kxu 
-Xf"^/Xco^^^ffi^c^^v^r. SiSas^^f^X/i^Bfi 

iiflc<i:SJCaS<i:)^'&'r5^S^*i-^m^®<^^y 
^ KXa-X;5^e>?t5:EKy >c iJ^ KXa-X 
•try h^^^^ffl-f^Xgir. ^y>c>^i/:t^KXn- 
X-fei^ h;^^ib3iA/fcffi«<^jKy:55^i^;^^KXn-X^ 

[0 0 9 0] (3) *^§^(04^y u:;*-^ KXn-X 
^5^Xo|ifeO{^j7icffifi> #^^?i5/^yp^^ l^:t^KX 
n-X;d5««p$ tufc«SfcEi04r*t- 5^ y ^ K 
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[0 0 9 1] (4) 

[0 0 9 2] (5) *5IP^COffi(0;Ky3?^I/:^5"mffl 
«p$HytS^EH«r^-r5^y^^ U:^f^Kyn-7^^ 

y^^ U':^^KyD->^<i:t^Jisf/1fy^>^ K^T^tf'^^ 

vir^ K t SrW -zf V :J^-r XUTif 
Xm<^. It^cO/Ky^^ U:t^K?55/N^yy ^^XL/c 

[0 0 9 3] (6) y>Ci5^ U;t5^K^n-7' 

[00 94] (7) *5IB«<^te0^y>(^U:^^K«|ffl 
m\t. #>!rS*'52Kyp?^U:f^K:/n->^;&s>//HcfS 

[0 0 9 5] (8) ifmm^<r^'^-^)%^^ir'f'Y'fxi 

>//H^(^i#^tiycms:Eij^£«{:i*'i-5Jt<y u:*- 

4'T*l^)|sf.-Ky:5^^U:;^-f^KSr^tl)$ii:^^l(^mffi. & 



[0 0 9 6] (9) :*:B§^<7)7Ky U';^^K1^ai^a 

[0 0 9 7] (10) imwi<n^<Dif^ y ^ ^ 

[0 0 9 8] (1 1) i^W^<n^(r>ifs'^)?^^ \yir'f^Y^ 

[0 0 9 9] (12) im.^<r>^<r>:^>^^)y^^\^ir^Y^ 
f^^$tufc:1g^E®^^«tc;fi"r5^yp^^ i^^^ K:/ 

[0 10 0] (1 3) if^W^(0^<oif-^)y^^uir^Y^ 
[0 10 1] (14) *^?^(7)fi&coxKy^^ i^;d-^KX 

y n ^ KJ|sf .if y >^ KcDtf' (0^t^^co;}< y >^ >^ 
[0 10 2] (15) :*:^5^CDiific0^y^i5^ U::a~^K>^ 

«ic^^^fBfi^^fe^^Eg^tl5mlcom1s. Rxf^ 
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So 

[0 10 3] (1 6) :^mm(Dm<D^v ^i:^ i^:^^ h*^ 

u-':f^y-t\t^ ^M^txi:^if.\)yi^ ^^ir^Y^'Ci-^f 
[0 10 41 (1 7) J^iJ' 
[0 10 5] (18) *^9^<^ffic03Ky^i5^t-:t'^K7' 

[0 10 6] (1 9) >^mm(Dm(7):^v \^:^^ 

EH.^. ^Eli<^(5f^t''L>Si5{;:gatt$ixS;S^^c^^l<^ 
Sffi^. ai:oEiB^^^T*mico^fR]icfp^oT{ajS^ 

<S ^ II 2 corns ^ <7)rfl t-gES $ ti5 3 (T^mffi <!: 

SrTODLT. KJi5|'Xf?y^^ix::^f-KSr^EH<Dy/Vit»* 

^K^i^rr. ^^^/L-l^^^J^^n/c/Ky p^iJ^ u:^^ KT'n-- 
:/<b^:isf7Ky^^ u::^-^K^W:/y^>fX^^. ^2 

cDms<bll3(^fl;<^^co^1tcii5Jl^^m#^Bi;!jDLr. y 



So 

[0 10 7] (2 0) imWi<n^<n>^>^^)%^vir^Y^ 

KXD-X^5/Xt. nMMti\z.i.^mr^-')y^^\^it 
f-K^r^EHcoy/w<7)tp^^»)$^. >^/H;:{^i^$*ifc 
y 3? >^ u:^^ KXd <b^))sf y >5 u:;*-^ K^/^ 
-r:/y>$^-fX$'t'-5¥St. KJ|s|-;Ky3?i^U':^^K:dS/N 

^ X y >5^>f Xb/c^ y 5^ u;^-^ 

[0108] (21) *^0^(7)fficO7K y ^ ^ U::^-^ 

^J^Stt. Bi<^;^f«l(ciSg^Hfcaifi:coEB<h. ^E 
y5?i5^l^:^^KXn-X^^yX(C, ^Jts^^K y ^ 

Y^mw^^jMb. ^\(Dwmt%2(DnMt(omz 
mnmn^^m\\ tx. ^stk ^)%^ u:^^ k^^-e® 

/^>^'xyx>fx-rSo 

[0 10 9] (2 2) :^^m<Dm(D:^V^^ Y^ 
mm^. «->«rS*6^y^:J^u:t^KXn-X;5S>>*;Kc 

BcOf5(^^».L^SBlcgBg^ti5.'S«(7)^lc;5mii^. liifi: 

i>mv^xn^xjf^iikom2<Dmmt. mi(Dmmtm2(D 

mm b om i^mm ^ n s .^^om 3ommt r^mt^ \m 

^^tbfc^J^y^^iJ^ U':t^KXn-X^yX[c. ^Jlsf/Ky 
^i5^U:^^K4:^*P-rSX@cb> ^ 1 <^«11<!:m2(^« 

K^^Eiii<^y/^^J^^»^-&r. y/vt;:{S^^$ttfc^ 
y ^ u:^^ KXn-Xi:^3|6f7K y p< KSr/^^ 

xy iJ^^fx^-^sxs^. »2(Dm«i:«3<?5mffii:co 

U';^^- KXn -X ^ X y X^ X L ?iv ^W^if^ y ^ ^ 
[0 110] (2 3) imm<o^(r>^-')%^\yir^Y^ 

f¥:i^$ti/c1«IS<^ES^A«t" SjKy><^ ix^^KXn 
-X^yX{c, ftt)|s|.7Ky^i5^U':^^K^aS*D-fSXS 

Xn - X <^ ^)tsl-;if y ^ u;^^ K^Sr W X y X-r X^-^t 
SXSir. Ki|SF:!Ky>?t5^lx:t5^K;5WXy X-YXLyb 
y ^ ^ KXn -Xd^ b W^Ky ^ KSr 
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[0 1 1 u 

SEQUENCE LISTING 
(110) HITACH, LTD. 



j^m<Dm(D>f/v^mmm^x^^ox\ ^^^y\cm 

i'6mt21lf:yu:^;^yXm^mW^mX\ ilfii. 
[0 112] 



<120> Polynucleotide Probe Chip and Polynucleotide Detection Detection 
method 

<130> H98021021A1 

<160> 4 

<210) 1 

(211) 30 

<212> DNA 

(213) artificial Sequence 
<220> 

(223) DNA probe having acryloxy residue and hybridizing with DNA 
fragment originated from human DNA. 

(400) 1 

tctcacacca gctgtcccaa gaccgtttgc , 30 

(210> 2 

(211) 30 

(212) DNA 

(213) Artificial Sequence 
<220> 

(223) DNA probe having acryloxy residue and hybridizing with DNA 
fragment originated from human DNA. 

<400> 2 

aatacaggca tccttcacta cattttccct 30 

<210> 3 

(211) 14 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223) DNA tagged with fluorophore at 3' end and tagged with phosphate 

at 5' end to connect to 3* end of DNA fragment originated from human 
DNA. 

(400) 3 

actggccgtc gttt 14 

(210) 4 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223) DNA having phosphate at 3* end and hybridizing with DNA having 
SEQ ID NO: 3, 



(400) 4 
aaacgacggc cagtcatg 18 

m 

[0 1 13] DNA probe hybridizing with DNA f ragmen 
t originated from human DNAo 

[0114] ( 2 ) Ba^j#-^ 2 <oiB?ij{cgi-r ste^^iia 

[0 115] (3) m^m^somnKm-r^momm 
S3' ^tm^mm^ti. 5' mm\^v>m&i:^-r 

SfcDNAo 

[0 116] (4) Ba^iJ#^4coE^iJ(;ii|-r§fficoMS 

3' ^m-v>mmi:^L. mmm^s(OD^Atmm 

m 1 1 ^?^m(Dm i (Dmmm(D^- kt^d 
im 2 ] >^%m<Dm i (Dmmm(D:^ 'j^i^ K>^n 

vm 3 ] if^m<om i <o'mmm<n^- uit^ kt^h 

-•f^ y T'tc y ^ ^ u K y n - :/ ^^^^ 5 

m 4 1 i <n>%mm<n'^^ i^ir^ Y-f^ 



[IEI5] imm(D%\(DWm\(nir') vir^Y-f 

[EI 6] imm<o%\<D%wm:.^\i^x. jKy5<^u;e- 

^ K7^D-:/^^/7^±tC«^ffl§iX;/t«3t^«DNA»f>i- 
[0 7] 1 <^lllS«!|(7)3}f y ^ ^ vir^ Y-fxx 

:y T^ic 5 D mYx (o^^m^mi^Tr^-fm. 

[010] *ISI^o^3(75^1fe«a|o#y5(.iJ^u;e-^K7' 

[nil] imm(ry% 4 (D^»Jc02K y 

[Ell 2] *:M9^0®5<D||JSfia|(D7Ky5?i5^U:^^K>^ 

[n 1 3 ] *:^0>^(7)^ 6 (n'^m.m^'h ^^\^y^}- 

mmmo 

mi 4] :^^m(Dm 7 (ommmx^h =3^^ y - 
r w-««»:»^B i: » 5 (ommm t ^m-^h^ttz d n 

A©r>^S:IaIi|Xl-5»g«^«^^iT/Sjf'^SrKI^-rSBfffi 

HIo 

[His] :2ls:i^e^<D||7(D^;ffi^a|^c^^v^T. ;i^y>c>^L^ 
5^ 7^ 7 cO^EB(C/N-r ::/y>5^^XLyhDNABf 
>tSr. #KBd-?>[H|JRLr«|;tLybDNA»f;rtDm^^ 
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5. 8 6, 8 6' -WTKttgiJ^J. !f-^A 

{::T>J^y/Pg^3»AL3tK«, 2 3-/js5^0[^ffi|v:fgtt 
TiJ' y/l-S^^ALfctft^, 3 0. 56, 5 7, 100 
-3Ky5<i5^l^:t*f'K>^n->^, 3 2"-r^nW>', 3 

3 4, 1 1 5--3^^yp^^ u;^^K^D-y^;65/Ky 
r^V/i^r^ Ky/w®l-@^^ti/c4*ffi, 3 5-y/^-r 
hy^iJ^;^. 4 1"«;fii1t^ 4 2, 4 3, 8 1, 8 2 - 

DNA»f>t«i^*> 5 3-*^fr, 5 4, 5 5-S3t?&5 

[gll] 



lai 




=^ffl$ixfc/h7^. 5 8, 5 9--:^^]):tV=^^^l^:tf-h* 
7^n-^{Cft«4:£SiB??iJ. 6 0 -^^^tO^^SaSDN 

/c^;6^ofc^^^iaDNABff>^, 6 3-^(;)flfe(D/h5t, 7 

1. 7 2-^^giaDNA»f;t/i^e>#ffl$ti^s^3i 

7 3-^1#MK*S3SO/'<yi5^^7y K<0«5tSfi 
S> 8 0-;y7;^S«> 8 3•••^y^>5^U;^*^^V^- 
:/^^^^^/^, 8 7--yyU;6S?|^^$;h.S$|55>, 8 8-K:)|Sf 
DNASS^IR, 1 1 2-N-r^ i) n=^i^;^^^^W ^ 
K. 1 1 3- Ti5^y n^i/7KypC^U:t^K7^n-:/, 
12 2--U— tf-. 1 2 2-U-if-*ag. 12 4-ii5 
il8*?^iPCCD:^^7> 1 2 6-7;^- 1 

2s-'±mM»m. 150, 15 

2, 1 6 2"-.'^mii. 2 0 0--^^t'^ y-, 2 0 1-- 

^vr^ })/vr^h\ 2 0 4, 2 0 4* -Sffio 
[[il2] 



1812 



21 
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[1114] 
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me] 




ims] 




imi] 



mi 




m9] 

BI9 




114 
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[1^1 2] 



[ISIl 3] 




M^is^m^^mym^m-T a 280SJ16 



(72)«M# 

«5mJt4kiPAlUjBr*S252o#jft tts;^ 

F^-A(##) 2G045 M35 DA12 DA13 DA14 DA36 
FA12 FB02 FBOS mi F612 
GC15 HA09 
4B024 AAll HAH 

4B063 QAOl QQ42 QR41 QR56 QR82 
QSOl QS16 QS34 QS39 QX02 
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